Nitric oxide upregulates expression of alternative oxidase 1 in Chlamydomonas reinhardtii.
The mitochondrial respiratory chain in plants, many fungi and some protists consists of the ATP-coupling cyanide-sensitive cytochrome pathway and the cyanide-resistant alternative respiratory pathway. The alternative pathway is mediated by alternative oxidase (AOX). In unicellular algae, AOXs are monomeric fungi-type proteins. Studies performed in the model plant Chlamydomonas reinhardtii showed that a range of stress factors lead to induction of its AOX1. However, signaling molecules that trigger upregulation of AOX1 have not yet been identified. Here, we were able to discriminate between two alternative oxidases of the alga. In this work, we demonstrated that exposure of C. reinhardtii to nitric oxide (NO) resulted in the up-regulation of AOX1 expression and an increased AOX1 protein. Furthermore, NO-treated C. reinhardtii cells displayed the enhanced AOX1 capacity. We also clearly demonstrated that AOX1 can function in C. reinhardtii when the cytochrome oxidase became inhibited by NO. Although the pathway(s) that leads to increased AOX1 levels and activity upon NO treatment is yet unknown, it is now clear that NO serves as the signal to trigger this regulatory process in C. reinhardtii.